Regulation of rat insulin-receptor kinase by glucose in vivo.
The effects of acute and chronic hyperglycemia on the kinase activity of insulin receptors in vivo were studied in the rat. Skeletal muscle-derived insulin receptors were isolated, with preservation of the in vivo phosphorylation state, from nondiabetic rats subjected to hyperinsulinemic clamps at either euglycemia (mean 5.2 mM) or hyperglycemia (14.4 mM) or from streptozocin-induced diabetic rats at euglycemia (5.1 mM) or hyperglycemia (14.2 mM). Kinase activity toward histone of insulin receptors from nondiabetic animals rendered hyperglycemic for 80-90 min was 50% higher than that of receptors from rats clamped at euglycemia (mean +/- SE 4.5 +/- 0.4 vs. 3.0 +/- 0.3 fmol of phosphate into histone, respectively, P less than 0.02), although kinase activity of receptors isolated from animals rendered diabetic for 10-14 days before hyperglycemic or euglycemic clamps showed no such effect. These results suggest that acute hyperglycemia may increase insulin-receptor kinase activity in vivo, possibly augmenting glucose disposal thereby, whereas the chronic hyperglycemia of diabetes mellitus results in metabolic derangements that nullify this effect.